Epigenomics plays a major role in cell identity and differentiation. We present the DNA 31 methylation landscape of leukemic cells during in-vitro differentiation, to add another 'omics 32 layer to better understand the mechanisms behind differentiation. 33
Introductionsubline of HL-60 and demonstrates "faster" cell differentiation than the parent HL-60 cells. 95
Undifferentiated HL-60/S4 cells exhibit a myeloblastic or promyelocytic morphology with a 96 rounded nucleus containing 2 to 4 nucleoli, basophilic cytoplasm and azurophilic granules 97 (Birnie, 1988) . Retinoic acid (RA) can induce HL-60/S4 differentiation to a granulocyte-like 98 state. 12-O-tetradecanoylphorbol-13-acetate (TPA) can induce differentiation to 99 monocyte/macrophage-like states (Fontana, Colbert and Deisseroth, 1981; Birnie, 1988) . 100
101
The extent to which DNA methylation regulates these chemically induced differentiation 102 processes is not known. Likewise, the global genome wide methylation changes associated 103 with these differentiation processes have not been described. This study details the methylation 104 changes (and lack of changes), when HL-60/S4 is differentiated to granulocytes, employing RA, 105 and to macrophage, employing TPA. The information contained within this study is intended as 106 a sequel to previous studies that describe the transcriptomes (Mark Welch et al., 2017) , 107 nucleosome positioning (Teif et al., 2017) and epichromatin properties (Olins et al., 2014) of 108 HL-60/S4 cells differentiated under identical conditions. The goal is to integrate these different 109 lines of information into a comprehensive description and mechanistic analysis of the cell 110 differentiation pathways in the human myeloid leukemic HL-60/S4 cell lineage. (Table 1 and Table S1 ), which spanned the 125 full range of methylation rates, from 0 (completed unmethylated) to 1 (fully methylated). Using DMPs with a methylation fold change greater than or equal to 2, we observed that 213 immune response related cellular functions were the most enriched biological function for all the 214 genes whose TSS overlapped with DMPs, when RA cells were compared to UN cells (Table 2) . 215
Similarly, genes with their TSS overlapping DMPs in TPA compared to UN cells, were also 216 mostly related to (or involved with) phosphoproteins, signalling and defence responses, 217 including chemotaxis (Table 3 ). Similar observations were made when DMPs were merged into 218
DMRs and their functional associations tested in TPA, compared to UN cells (Table 5 ). For RA 219 compared to UN cells, the functional annotation was general cell function related (Table 4) CpGs that are not fully methylated. This explains why regulatory genomic features such 400 enhancers, CpG islands and protein-coding gene TSS were enriched, while epichromatin 401 was highly depleted in the differentially methylated regions. This could also imply that once a 402
CpG becomes methylated, it is more likely to remain methylated, which is consistent with 403 observations in previous studies (Senner et al., 2012) . Where "mod_feature" is the size of a module overlapping with a specific genomic feature 499 and "feature_size" is total size of a genomic feature in all modules. Whereas "module_size" 500 is the total size of a module and "total_modules" is the size of the all modules together. 501 502 Extraction of differentially methylated regions (DMRs) 503 DMR calling was done by first averaging coverage and number of methylation calls in a 3 504
CpGs sliding windows with maximum size of 2kb. Fisher exact testing was done using an 505 alpha value of 0.05 to extract differentially methylated windows. Continuous differentially 506 methylated windows were merged into one and Fisher test with same conditions were 507 applied the second time ensure the regions were significantly differentially methylated. 508
Differentially methylated regions that had 3 CpGs /1kb ratio were extracted before applying 509 the final filter which states that a DMR should consist of at least 3 sliding windows. This step 510 was to eliminate regions that probably had only one truly differentially methylated CpGs. As 511 such, DMRs that were made of less than 3 windows (5 CpGs) were dropped also dropped. Tables and table legends Table 5 : Cellular functions of DMRs which were generated by merging DMPs. The biological 773 process enrichment was performed with DMRs generated from TPA-UN comparison DMPs. 774
The p-value is the calculated binomial calculated by GREAT (McLean et al., 2010) . 
